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Introduction

Traumatic lesions of the distal biceps brachii are uncommon. They often result from
rapid elbow flexion against resistance. Conservative treatment is only indicated in low-
demanding patient and in those who have severe comorbidities. Regarding the surgical
approach, two options are available: the single- and the double-incision techniques.
The former has been the first to be described and was associated with significant rate of
neurologic complications. The second showed less frequent neurologic lesions, but
considerable rate of heterotopic ossifications with reduced forearm movement. The
choice of fixation device is another important issue. Cortical buttons, transosseous
repair, suture anchors, and interference screws have shown satisfactory outcomes.
However, cortical buttons have the best mechanical properties. Although a lack of high
methodological quality studies emerges in the available literature, three recent
systematic reviews and meta-analysis show interesting findings. Surgical reinsertion
of the distal biceps brachii yields satisfactory clinical outcomes both with the single-
and double-incision techniques. Higher prevalence of nerve injuries is associated with
the single-incision techniques, whereas higher prevalence of heterotopic ossification is
reported with double-incision techniques. Thus far, there is no sufficient evidence to
support one option and the choice is mainly based on surgeon’s experience.

been proposed, the hypovascular zone hypothesis seemed
to be the most valid. Seiler et al showed a consistent

Distal biceps brachii tendon ruptures are relatively rare
with a reported incidence of 1.2 per 100,000 inhabitants
per year.! They generally affect males between the fourth
and sixth decades often practicing strenuous sports such as
heavyweight lifting.” The dominant extremity is usually
affected in more than 80% of cases and smokers have a 7.5
times greater risk of injury compared with nonsmokers.>?
Patients often refer to a history of rapid elbow flexion
against resistance that ends in acute pain and sudden loss
of strength.* Although several pathogenic theories have
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hypovascular zone of 2.14cm in diameter corresponding
to the areas of focal degeneration seen on light microscopy
of ruptured tendons.” The same authors demonstrated that
the distance between the lateral border of the ulna and the
radial tuberosity, which is the space occupied by the
tendon, was reduced by 48% when the forearm was held
in full supination. Therefore, a mechanical impingement in
forced supination may play an additional role.’> Other
reported factors include use of anabolic steroids® and the
presence of bone spicules or a peculiar shape of the radial
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tuberosity with an acute edge.”® However, there is often a
combination of local anatomical factors and intrinsic ten-
don degeneration, contributing to the failure of the distal
biceps tendon.> Patients usually report acute pain in the
cubital fossa during an eccentric exercise, sometimes asso-
ciated with an audible pop, edema, and superficial ecchy-
mosis and a palpable defect in the distal aspect of the
tendon.? In the subacute setting, reduced strength in fore-
arm supination and elbow flexion is common.

Treatment Options

Both conservative and surgical approaches have been pro-
posed. First reports highlighted the advantages of conservative
treatment since it was easier, safer, quicker, and satisfying in
terms of outcomes when compared with surgery.® However,
biomechanical studies demonstrated loss from 21 to 55% in
supination strength, 86% in supination resistance, loss from 8
to 36% in flexion strength, and 62% in flexion resistance after
nonsurgical approach.'® Freeman et al reported the outcomes
of a comparative study. In the conservative group, mean
supination and flexion strengths were 74 and 88% of
the contralateral arm. Worse results were observed when
the dominant arm was affected. Patients with unrepaired
rupture had a significant difference in supination strength
(74% compared with 101%) but not in flexion strength (88%
compared with 97%)."" In addition, the attempt to adapt to the
new situation generally results in an increased use of the
shoulder muscles, with abduction of the shoulder and the arm
while externally rotating the forearm to increase supination
power.'? Therefore, nonoperative treatment is generally pro-
posed to sedentary and low-demanding patients and to those
who are not medically fit for operative treatment.>

Surgical reinsertion to the radial tuberosity may be achieved
through one or two incisions and with different devices. Timing
must be carefully considered, since in case of delayed surgery,
the tendon is generally retracted proximally and sometimes it
is impossible to bring it back to the radius.'> Moreover, healing
process starts early after injury, and scar tissue may obliterate
the original location of the tendon making surgery challenging.
The first attempt to suture the distal biceps tendon to the radial
tuberosity was reported in 1898, while the first reinsertion
with a device (a nail) was reported in 1928.°

Surgical repair was initially performed with a direct ante-
rior approach (=Fig. 1) between the brachioradialis and
pronator teres. A single 4-cm transverse incision or a “S”-
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shaped incision can be used. The lateral antebrachial cutane-
ous nerve and cephalic vein are often encountered and must be
preserved. Once the biceps stump is located in the proximal
part, it should be mobilized and freed from surrounding scar
tissue or adhesions. The radial tuberosity is usually exposed by
dissecting a plane with finger or other blunt instrument. Using
Hohmann retractors as needed, with the arm maximally
supinated, the footprint of the biceps tendon on the radial
tuberosity should be visualized. Although this option provided
good tendon and radial tuberosity exposure, it was associated
with high rate of radial nerve palsies (4.4%).

A double-incision approach (=Fig. 2) was described in
1961 in the attempt to provide wide area of reinsertion and
reduced rates of radial nerve complications.'* The anterior
approach was intended for retracted biceps harvesting; the
tendon was then passed from front to back between the
pronator teres and brachioradialis. With the arm in maximal
pronation to protect the posterior interosseous nerve, a
curved clamp should be passed medially to the radial tuber-
osity between the radius and ulna and directed posteriorly. It
is important to avoid damaging the periosteum on the ulna.
The clamp is passed through the common extensor muscles
and is palpated subcutaneously. A posterior approach is then
made, splitting the fibers of the common extensor origin. The
tendon was retrieved between the ulna and anconeus and
then sutured to bone.

The major drawback of this combined approach was the
occurrence of heterotopic ossifications (HOs) between
the proximal radius and ulna, which resulted in a reduced
range of movement (ROM). This was thought to be caused by
detachment of the anconeus off the ulna thus damaging its
periosteum and the interosseous membrane.'® This anatomic
damage was then responsible for HO formation.'®'” To pre-
vent this complication, Morrey et al recommended to split the

Fig. 1 The single-incision approach.

Fig. 2 The double-incision approach.
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extensor carpi ulnaris or the extensor digitorum communis
instead of detaching the anconeus and to carefully remove
bone debris.” With these tips, which have been described as
the modified double-incision technique, the authors did not
observe anymore ROM-limiting HO.'8

Double-Incision Techniques

The outcomes of double-incision techniques are generally
satisfactory; however, the fixation device may influence
results. The ultimate goal is the strongest fixation to allow
early movement thus preventing stiffness and HO. Mechani-
cal strength studies have demonstrated that cortical buttons
have the best mechanical properties compared with trans-
osseous repair, suture anchors, or interference screws.!%-2
Single-suture anchors have lower strength than transosseous
repairs,?' while double-suture anchors have higher strength
than transosseous repairs.22 Finally interference screws yield
constructs that are closest to the ultimate tensile load and
stiffness of intact tendon.?> However, the analysis of the
literature is quite confusing both regarding the outcomes and
complication rates since most of data refer to case series
studies with low methodological power.

In a systematic review of 2008, the outcomes and compli-
cations of both single- (n = 165) and double-incision (n = 142)
techniques were reported.24 The satisfactory outcomes in the
single-incision group were 135 (94%), whereas the unsatisfac-
tory outcomes were 8 (6%). In the double-incision group,
corresponding values were 60 (69%) and 27 (31%). There was
a significantly higher number of unsatisfactory results in the
double-incision group (p < 0.01), with loss of forearm rotation
(11 elbows, 12%) and/or loss of rotational strength (18 elbows,
19%) being the most common reasons for these results. How-
ever, no difference in the overall incidence of complications
between single-incision approaches (18%) and double-incision
approaches (16%) was reported.

A more recent systematic review of 22 studies?® evaluated
the complication rates of single- (n = 327) and double-incision
(n=171) techniques. The total number of patients was 494
(498 elbows), with 327 in the single-incision group and 171 in
the double-incision group. The overall complication rate was
24.5% (122 of 498 elbows). It was 23.9% (78 of 327) for single-
incision technique and 25.7% (44 of 171) for double-incision
technique (p =0.32). The complication rate was 26.4% (75 of

284) for suture anchors, 20.4% (34 of 167) for bone tunnels,
44.8% (13 of 29) for intraosseous screws, and 0% (0 of 18) for
cortical button fixation. The complication rate for use of bone
tunnels was significantly lower than that for intraosseous
screws (p < 0.01). Similarly, the cortical button method proved
superior to intraosseous screws (p =0.01). The most common
complication was lateral antebrachial cutaneous nerve neu-
rapraxia (9.6% across all studies, 11.6% for single incision, and
5.8% for double incisions).

A recent meta-analysis compared the complication rates
and specific complications of the single-incision techniques
and the double-incision techniques.?® The overall compli-
cation rate in the double-incision group (n=498) was
20.9%. The rate was lower when compared with those of
the single-incision group (n=785), which was 28.3%. Simi-
larly to what has been previously reported, HO was the
most common complication in the double-incision group
with a reported rate of 7.2% (36/498). Neurapraxia was
reported in 2.2% (11/498) of cases. Re-rupture and or failure
of the reinsertion devices occurred in 0.6% (3/498) of cases;
all three cases were transosseous reinsertions. Additional
complications included superficial wound infection (5/498),
nerve paresthesia (2/498), nerve dysesthesia (3/498), ante-
rior interosseous nerve palsy (1/498), ulnar nerve palsy (1/
498), and other complications ranging from sterile stitch
abscesses to lateral antebrachial cutaneous nerve neuritis
(30/498). The authors concluded that there is consistently
inferior rate (p=0.003) of complication in case of double-
incision techniques compared with single-incision ones.

In recent study,27 the complications of 784 distal biceps
repair were analyzed. The treatment was performed through
a single-incision technique in 639 cases, whereas the rest
was treated by means of a double-incision technique. The
double-incision technique showed a higher rate of posterior
interosseous nerve palsy (3.4 vs. 0.8%, p = 0.010), heterotopic
bone formation (7.6 vs. 2.7%, p = 0.004), and reoperation rate
(8.3 vs. 2.3%, p=0.001), whereas the single-incision tech-
nique showed a higher rate of lateral antebrachial cutaneous
nerve palsy (24.4 vs. 4.1%, p=0.001).

According to these data (see =Table 1), the choice be-
tween single- and double-incision techniques is still guided
by the surgeon’s comfort and training. Outcomes are com-
parable between the two cohorts. Intraoperative complica-
tions are more frequent after single-incision techniques as a

Table 1 Number of patients, outcomes, and complications of single-incision and double-incision technique in the literature

No. of Satisfactory | Unsatisfactory | No. of Nerve Heterotopic
patients | outcomes outcomes complications | palsy ossifications and
loss of ROM
Chavan et al 2008%* | Single-incision | 165 135 (94%) 8 (6%) 29 (18%) 20 (10%) | 8 (5%)
Watson et al 20142° Single-incision | 327 na na 78 (23.9%) 11.6% 10 (3.1%)
Amin et al 20162° Single-incision | 785 na na 222 (28.2%) 77 (9.8%) | 25 (3.2%)
Chavan et al 2008%* | Double-incision | 142 60 (69%) 27 (31%) 23 (16%) 10 (7%) 21 (15%)
Watson et al 20142° | Double-incision | 171 na na 44 (25.7%) 5.8% 21 (7%)
Amin et al 20162° Double-incision | 498 na na 104 (20.4%) 11 (2.2%) | 36 (7.2%)

Abbreviations: na, not available; ROM, range of motion.
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consequence of nerve injuries. HOs are responsible for the
majority of unsatisfactory results in the double-incision
group. Similarly there is no definitive evidence to support
one method of fixation over another. However, laboratory
studies have demonstrated biomechanically stronger fixa-
tion with cortical buttons or hybrid methods involving
cortical buttons and an interference screw. This has no
clinical relevance, since no difference has been demonstrated
in terms of re-rupture rates or implant failures but stronger
fixation devices may allow a more aggressive rehabilitation
protocols.

Conclusion

Surgical reinsertion of the distal biceps brachii is a successful
procedure with satisfactory clinical outcomes and acceptable
complication rate. Thus far, there is no clear evidence to
support the choice between single- and double-incision
techniques and between different fixation methods. Higher
rates of nerve injuries should be expected with the single-
incision techniques, whereas higher prevalence of HOs is
reported with double-incision techniques. In addition, bio-
mechanical studies have shown the superiority of cortical
buttons over others methods. However, it does not reflect on
better functional outcomes or reduced re-rupture rates.
Therefore, there is no sufficient evidence to support one of
these options and the choice of which approach to use is
mainly based on surgeon’s experience.
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